Observations from snow depth sensor arrays representing diverse
forest conditions during NASA's ShowEX 2017 campaign
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Background

Objectives

* Continuously measure snow depth
— 15 min time step

e Capture snow depth dynamics in representative
forest conditions at East and West Mesa sites

* Produce serially complete snow depth data
product to be used by SnowEX community



Background

Depth Sensor Arrays

e Judd Communications ultrasonic depth
sensors (10x per array)

— Nominal accuracy: £1 cm
— Beam width: 22° (~1.1 m footprint)
— Geolocated with post-processed DGPS

* Solar powered grid

* 3 representative forest conditions
— Open, edge, and under-canopy




Study Site

Study Sites: SXK

e SXK (3255 m)
— Flat terrain

— Dense vegetation to
west, open to east




Study Site

Study Sites: SXN

e SXN (3058 m) quamg
— Rolling terrain ot
— Moderate vegetation

coverage throughout




Study Site

Forest Conditions: Open




Study Site

Forest Conditions: Edge




Study Site

Forest Conditions: Under-Canopy




Methodology

Data Issues
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Methodology

Data Issues

Unrealistically high/low measurements

Spikes and noise in data

Vegetation effects & -
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Methodology

Methodology Overview
Data
¢ Trim to snow season,
L remove periods of veg.
influence

elev2 | o Max/min threshold

o ¢ Rate of change (spikes)
/ e Offset correct

e Linear (€3 h),
— Spline (> 3 h)
Visual /
check /

—_—

e Fourier
* Moving Average
. 11

e Savistky-Golay




Data Product

Data Product

Continuous, multi-level -
dataset

— Raw, quality controlled, ;%
infilled, and smoothed

— Method flagging for each data 9
level

Precise coordinates for each .
sensor

Site photos §™
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Max. snow depth (cm)
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Data

Preliminary Analysis

Analysis
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Total snowfall {cm)
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Data Analysis

Preliminary Analysis
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Missing obs. (%)

]
o
L

+a
(=]
1

Data Analysis

Preliminary Analysis

200

)
&
[aw )}

SXK3 snow depth (cm

SXK SXN Oct

Site

100 1

501

Jén Abr
Datetime

15



Closing

Applications

1. Validation of remote sensing products

a. Geolocated depth sensors provide high spatial
precision and temporal resolution

2. Observations of snow depth variability
between TLS scans

3. Forcing and validating models



Closing

Data Availability

* NSIDC ShowEX
portal

* Contact:
— Keith Jennings

keith.jennings@colorado.edu

— Noah Molotch

noah.molotch@colorado.edu

*

NASA Distributed Active Archive Center ( DAAC) at NSIDC

NASA SnowEx

New Approaches for Mapping Snow Water Equivalent

Overviaw

Campaign Resources

Infarmation for Data
Providers

NASA Snowix
Praliminary Resulls

Overview
Sensing Technigues
NSIDC DaAC will archive
and distribute data

praducts from the NASA

SmowEx campaigns

Sensitivity and
accuracy of different
sensing technlgues,
: o Fhate creclt Matthew
oousing on collecting snaw
2 & Sturm
data in forested regions
Read more ...
with alrborne multi-sensor
and in sit validation

obsenvatlons, Year 1 snow

measurements, scheduled
to accur in February 2017,
will take place in Grand Mesa, Colorado, with a secondary site located at Senator Beck Basin, Colorado. The mission will

utilize a suite of airborne instruments such as Lidar, SAR, Passive Microwave, Mult-spectral/hyperspectral VISAR, and athers,

Lo identily the aptimum combination al sensor

oded Lo relrieve Snow Water Equivalent (SWE) in lorested areas.
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Closing
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Questions?

keith.jennings@colorado.edu
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